football world-wide, the majority (>85%) being unregistered players. 1 In Sweden, football and other sports are an important part of daily life, both in organized leagues and as recreational activities. The Swedish Sports Confederation (RF) estimates that about a third of the population participate in organized sports. 2 Only a small proportion compete at the professional stage; the clear majority participate in sports activities and games organized at the community level. 3184 football clubs registered with the Swedish Football Association account for about 1 000 000 members, corresponding to more than one-tenth of the overall population. 3 While a large body of research on football injuries is available, descriptive and intervention studies mainly address injuries occurring during organized games and practices. 4 Furthermore, although the body of literature related to the benefits of informal football play is growing, 5 few studies document football injury incidences in the general population. Understanding the aggregated impact of football injury in a community requires population based data that capture all unintentional injury cases. Previous studies in Scandinavian settings have showed that sports injuries constitute the largest category of injuries requiring medical care, and that football is the most commonly represented sport in this category. [6] [7] [8] This study examines the epidemiology of community-level football injuries treated at emergency medical facilities using data from three Swedish counties. The specific aims are to describe the overall incidence of football injuries treated in emergency medical care over a 4-year study period and to analyse sex and age differences in injury proportions regarding body location and injury types.
Methods
This study uses an open-cohort design. The primary outcome measure is football injuries treated at emergency medical facilities. Data were collected at the study emergency rooms over a 4-year study period running from 1 January 2007 through 31 December 2010. A football injury was defined as an acute injury sustained while the injured party was engaged in football activities. Football activity was defined as organized play, play during school or work hours, or play during leisure time. The study excludes injuries occurring during transportation to or from football activities. Further, dental injuries were excluded, as this type of injury is not documented in the registry used in this study.
Data collection
The primary study populations consisted of residents aged 0-59 years, living in catchment areas for four hospitals in Skaraborg county (Skövde, Lidköping, Mariestad, Falköping), the three hospitals serving Värmland county (Karlstad, Arvika, Torsby) and Norrlands University Hospital in Umeå serving six of the municipalities in Västerbotten county. The total populations in these catchment areas, which averaged 645 520 residents over the study period, comprised about 7% of the total Swedish population. The data were retrieved from the Swedish subset of the Injury Data Base (IDB Sweden), which is administered by the Swedish Board of Health and Welfare. 9 The data that comprise IDB Sweden reflect unintentional injuries that have been sustained in discrete events. Overuse 'injuries' arising from causes extended in time or inflammatory processes are not included in the database. IDB records are based on injuries sustained by community-dwelling individuals, regardless of wherever these occur; at work, at home or during leisure time activities. IDB Sweden is constructed to allow for parallel categorisation of certain types of injury events. For example, football injuries occurring in school settings can be classified as school injuries and also, as sports injuries. Data on the setting where the injury was sustained are obtained by patient self-report and includes only data from the first emergency visit and not followup visits. Additional data on injury circumstances are entered by clinical staff, including the time period when the patient received care for the injury. These clinical data are recorded by trained coders. Data on clinical interventions and injury consequences are also reported by the clinical staff.
The quality of the data in IDB Sweden is regularly evaluated. The data collection procedures are standardized to allow detailed international comparisons. The combined number of incomplete records is controlled by relating the number of cases listed in IDB Sweden to administrative healthcare databases on randomly selected days. The proportion of incomplete records in IDB Sweden average about 10-15% annually for all emergency medical facilities combined. A free text field is included with each injury record in IDB Sweden, briefly summarizing the patients' descriptions of injury circumstances, which was also reviewed in this study to verify that the injury cause involved football play.
The study design was based on data obtained from databases established for the purpose of systematically and continuously developing and securing the quality of health services. All personal identification data had been removed from the records before analyses. According to Swedish legislation, no review by a research ethics board was required for this study.
Data analysis
Descriptive statistics were employed to calculate and display injury frequencies and proportions, and the associated 95% confidence intervals (95% CIs) according to the matrix representation (diagnostic group-body location) for age groups stratified by sex. To tabulate injury type (diagnostic group) and body location of injury, the matrix representation of sports injuries developed by Jacobsson et al. 10 was used (Supplementary table S1 ). The descriptive statistical analyses were conducted using the general populations of the study area. A basis for statistical inferences at the population level was provided by computation of 95% CIs showing overlaps or not. 11 The analyses of injury patterns focused primarily on injuries to people between the ages of 7-29 years using three age group categories: children (7-12), adolescents (13) (14) (15) (16) (17) and young adults (18-29 years of age). However, to give a complete picture of the patterns, in the initial analyses other age groups were also included.
Results
About 25% (n = 8096) of all sports injuries registered during the study period had been sustained during participation in football activities. Each year, more than 1 of every 200 persons aged 0-59 years sustained at least one traumatic injury during football play that required emergency healthcare.
Characteristics of study subjects
Adolescents and young adults accounted together for 72% of the injury episodes (table 1). The highest injury incidence was observed among adolescent boys [2009 injuries per 100 000 population years (95% CI 1914-2108 injuries)] and adolescent girls [1413 injuries per 100 000 population years (95% CI 1333-1498 injuries)]. While $50% more males were treated for football injuries in ages 7-17 (male/female incidence ratio (IR) 1.50, 95% CI 1.41-1.59), the ratio was noticeably higher among those aged 18-59 (IR 4.36, 95% CI 4.01-4.73) and 0-6 (IR 4.25, 95% CI 1.97-9.18).
Football injury patterns among children
For the age group 7-12 years, injuries to the upper extremity (shoulder, upper arm, wrist, hand and fingers) accounted for >50% of all recorded football injuries for both boys and girls (figure 1; Supplementary table S1). Fractures were the most common injury type for both sexes (34%), closely followed by contusions (32%). Concussions accounted for 2-3% of all football injuries in this age group. No statistically verified difference in the distribution of injuries between the sexes was observed regarding body location or type.
Football injury patterns among adolescents
For the age group 13-17 years, the injury patterns differed between the sexes (figure 1; Supplementary table S2). Larger proportions of injuries to the lower extremity in the younger age group were observed for both boys and girls, with the proportions of knee injury among girls [20 While fractures were the most common injury type for boys (30%), the most common injury for girls was joint/ligament injury (39%) reflecting a pattern similar to the younger age group.
Concussions accounted for 4-5% of all football injuries in this age group.
Football injury patterns in young adults
For young adults (ages 18-29 years), the distribution of injury proportions differed between the sexes (figure 1; Supplementary table S3). Injuries to the lower extremity dominated among both men and women, and the sex differences in knee injury proportions was even larger with young adults [women 33.5% (95% CI 29.6-37.6); men 19.0% (95% CI 17.4-20.7)] than among adolescents. In contrast, men were diagnosed with more injuries to the shoulder and upper arm [men 8.6% (95% CI 7.8-9.8); women 4.4% (95% CI 2.9-6.5)]. Joint/ligament injuries were the most common injury type in both sexes, but the proportion of joint/ligament injuries was more common for women [47.7% (95% CI 43.5-51.9)] than for men 
Discussion
We found that about 1 of every 200 residents aged 0-59 years residing in the study populations sustains a football injury that requires emergency healthcare each year. Recalculating these numbers to the national level (population 9.5 million at the time of the study), the annual burden of traumatic football injuries on health services in Sweden can be estimated at 29 500 cases (95% CI 28 200-30 800 cases).
In female adolescents and young adults, knee joint/ligament injury was in this study found to be the predominant football injury type (20% in ages 13-17 years and 34% in ages 18-29 years). Multiple studies have documented elevated risk for knee injuries in females participating in organized football. 12, 13 Our results confirm that injuries to the knee in female football players comprise a serious challenge for the healthcare services in communities where football is popular, and the large proportion of knee joint/ligament injuries in females aged 18-29 years is particularly worrisome. Although an accurate initial assessment is vital for effective treatment and rehabilitation of knee injuries, the rate of correct diagnoses in routine emergency healthcare has been reported poor.
14 Diagnostic delays lead to unnecessary suspension of efficient treatment and increases the risk of secondary injury to the knee. The results of this study suggest that liberal use of specific diagnostic procedures, such as magnetic resonance imaging (MRI), is warranted when female football players present to emergency rooms with knee injuries. Moreover, managers of football clubs should discuss the actions that can be taken to prevent injuries during play in this group of athletes. ''Knäkontroll'' (Knee Control) is a Swedish injury prevention exercise programme specifically designed for prevention of traumatic knee injuries for which the efficacy has been established in several studies. 15, 16 A preliminary follow-up study focusing on implementation showed a high reach and adoption of the program among girls' football coaches 17 but the preventive effectiveness on acute knee injuries remains to be evaluated.
In the age group 7-12 years, more than half of the recorded injuries involved the upper extremity. It is notable that fractures constituted about one-third of these injuries. This injury pattern is concordant with the general pattern of childhood injuries; the typical and costliest injury among children is a forearm fracture. 18 In Sweden, forearm fractures account for about one-third of child fractures presented at emergency departments. 19 Large proportions of injuries to the upper extremity, and in particular fractures, among children have previously been reported from football activities, 20, 21 but have seldom been highlighted as a noteworthy problem requiring systematic response measures. Clinical guidelines specific for child football players having suffered fractures to the upper extremity are therefore missing. Regarding preventive measures, it has been established that fall-related mechanisms account for $80% of injuries sustained during participation in sports during childhood. 22 There is therefore a need for development of fallrelated injury prevention programs for young children participating in football. A school-based educational programme to improve falling skills in children based on martial arts techniques has shown promising results. 23 Such programs need to be modified for seamless integration into football activities and also be adapted to children with pre-participation risk factors, e.g. high body mass index and low self-reported general health. 24 The proportion of ankle injuries rose steadily with age to comprise about 20% of all injuries for both sexes in the ages 18-29 years; joint/ligament injury was here the outstanding injury type. At the initial presentation, there are many injuries that can mimic an ankle sprain. Particularly in the skeletally immature athlete, bone injuries are more likely to occur than a ligamentous injury. 25 Correct diagnosis in an early stage is therefore of importance to provide effective treatment and prevents relapses. Knowledge of relevant anatomy, physical examination, and appropriate imaging can assist in diagnosing the ankle injuries. Using physiotherapy expertise already at the emergency department has been showed to manage a great deal of this type of musculoskeletal caseload safely and time efficiently. 26 Like other injuries to joints, ankle injuries that reoccur can lead to joint instability. 27 Regarding prevention, there is good evidence that taping, bracing and neuromuscular training are all effective for the avoidance of ankle-sprain recurrences. 28 With instructions on such preventive measures and distribution of a home-based training programme to patients suffering an ankle sprain the risk of injury recurrences could be reduced substantially. 29 In addition, while return to football training and play after injury poses a considerable risk of injury recurrence, this risk can be lowered by as much as 75% after the occurrence of lower extremity injuries by following a simple return-to-play protocol that could be easily distributed to patients in the emergency department. 30 Concussions represented $3% of the football injures treated at emergency healthcare facilities observed in this study. As in any patient group, concussion among football players should be considered a clinical diagnosis made by medical practitioners familiar with the evaluation of trauma to the head. 31 The assessment can be guided by a symptoms checklist, but should also contain a cognitive evaluation, balance tests and further neurological physical examination, while imaging should be reserved for situations when intracerebral bleeding is suspected. 32 Regarding prevention, concussions have in football primarily been reported to be consequential to elbow/arm-to-the-head incidents and headto-head impacts. 33 This injury mechanism may be related to participation in organized football in the older age groups as opposed to school/leisure time play and younger football players. To date, there is no conclusive evidence of a preventive effect of, for instance, helmet use or strength training of the neck muscles on concussion risk. 34 The design of this study is relatively unique in that the population-level burden of traumatic football injuries on healthcare seldom has been established using rigorous methods for collection and coding of clinical data, validation, and control of missing data. Meanwhile, it should be recognized that the current sports injury reporting systems suffer from conceptual issues, 35 as 'one size does not fit all'. 36 The analyses in the study were limited to injuries that were attended to emergency healthcare. Data on clinically significant traumatic injuries managed by coaches, sideline team medical staff, or self-treatment were not included. Also, information on exposure to football activities was not obtained, which excludes the possibility to assess injury risk at different levels of participation in the sport. Similarly, data were not collected on overuse injuries with gradual onset that are not treated in emergency healthcare. To establish the burden on healthcare from this injury category, which has been reported to constitute 10-40% of all football injuries among children and adolescents, 37 wide-spread adoption of health information systems that support use of detailed cause and location codes, such as the ICD-10-AM, are needed for case identification. 38 Furthermore, descriptive study was performed for the purpose of systematically and continuously developing and securing the quality of healthcare services, and thus, no statistical testing was employed. Instead, an estimation approach was used that aimed to quantify the descriptor of interest as an estimate of a relevant quantity and to quantify the uncertainty in this estimate by means of a CI. The CIs obtained provide the ranges of uncertainty due to the sampling variation to indicate the precision of the sample study results as estimates of the population values, and thus to allow for corresponding inferences about the population values to be made.
In summary, football is the most popular physical activity game world-wide, and its popularity both as sport and as recreational activity is steadily growing in both genders. In addition to primary prevention programs, health service providers need to develop clinical guidelines for diagnosing players presenting with knee injuries and management of children having suffered injuries to the upper extremity. Further research on community-level patterns of overuse syndromes sustained during football participation is also warranted.
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Key points
This study, based on the residents in three Swedish counties (pop. 645 520), set out to examine the epidemiology of community-level football injuries treated in emergency medical healthcare during a 4-year period. Each year, about 1 in every 200 persons aged 0-59 years sustained at least one injury during football play that required emergency medical care with the highest injury incidences among adolescent boys and girls. In female adolescents and adults, knee joint/ligament injury was the outstanding injury type, while for children aged 7-12 years, more than half of the treated injuries involved the upper extremity; fractures constituted about one-third of these injuries. 
Introduction
S
port has long been a policy instrument aimed at improving the overall quality of life. In 1966, the Council of Europe implemented the 'Sport for All' policy to achieve physical and mental health and social benefits. 1 These sentiments were consolidated in 1975 by the European Sport for All Charter, and in 1991 and 2001 by the European Sports Charter in which sport is defined as 'all forms of physical activity which, through casual or organized participation, aim at expressing or improving physical fitness and mental well-being, forming social relationships or obtaining results in competition at all levels.' 2 Such broader European policy initiatives have been reflected in the UK. There is now a long standing policy focus on countering the rising level of physical inactivity. It has been estimated that the health cost of physical inactivity is between £2 billion 3 and £3 billion 4 in the UK, with the British Heart Foundation National Centre 5 estimating that increases in physical activity would generate £900 m per year in health cost savings.
HM Government, 6 in their new 'Sporting Future' policy strategy, has also emphasized that sport can not only achieve physical and mental health, but also, symbiotically, individual, social and economic development. This reflects an environment in which there is now increased international policy emphasis on promoting general quality of life through the enhancement of subjective wellbeing (SWB). In the economics literature SWB is described as utility 7 but amongst other factors contains an indication of an individual's health (SWB 6, 8 ). In the UK this has manifested itself in official data being collected on SWB 9 and the recognition that social capital as well as general health requires to be measured as part of SWB. 10 Despite these policy initiatives, however, the collective interrelationships between sport, general health, social capital and SWB are not analyzed in the literature. It has tended to focus on subsets of the interrelationships between the variables, which means that policy is based on partial insights.
As Dolan, Peasgood and White 11 indicate there used to be a gap in the literature exploring the effects of exercise on health and SWB based on large-scale data. This is opposed to large medical and physical activity literatures drawing upon smaller scale randomized control trial and intervention studies. 12 The same is also the case in examining the role of sport in the development of social capital. 13 Nonetheless literature based upon large scale data has now emerged. A positive relationship between physical activity and health conditions has been identified by Humphreys et al. 14 and Lechner 15 though subject to some challenge for specific health conditions by Sarma et al. 16 Sports participation, has also been shown to increase SWB by Becchetti et al., 17 Dolan et al., 18 
